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1.0 INTRODUCTION 


With the acquisition of the SL-4 film data it became possible to complete 
the Sky lab film data matrix, observe data trends and obtain a larger sampling 
of data for analysis. There were some gaps in the data matrix due to fogged^ 
spnsitometry and for rolls 25, 26, 31, 32, 37, 38, 43 and 44 spectral 
sensitometry could not be used in the computer simulation of the I-B sensitometer 
since the spectral bandwidths reported in JL12-503 were narrower than those of the 
I-B sensitometer. Rolls 49, 50, 53, and 54 which were exposed during SL-4 
without f iiters and subsequently processed differently than the rest were not 
included m the film data matrix. In this report only the SL-4 portion of the 

final d ?eportf riX 15 eXamined ’ M overa11 suamary will be presented in the Skylab 

p* e Procedure followed in determining radiometric accuracy consisted of 

SSiSSSfc ta? e « e SK the it0meter "* °“afibra?ad 

? o t tgt ’ whlle ln the second, the moon was employed. Since the moon 

the ir?adimtf e of°tL t i r f et wh -!® radiome £ ric signature is not as well-known as 
tne irradiants of the I-B sensitometer, the majority of this effort was directed 
towards the reduction and analysis of the sensitometric data directed 



2.0 RADIOMETRIC ACCURACY DETERMINATION 


2.1 THEORY 


radiometric target to an estimate § derived bv . c ? u ^ ac y- w f s to compare a known 
using Van Krevald's Law. If processing 1X13 : J 16 ■ P hoto & ra Phic process 

the density resulting from an exDosurp 2 ^ xp ° su ^ e conditions are held constant, 
of the irradiant and the spectrS sensitivitv^/thg 0 ?- ^ s P ectral distribution 
can be .considered as the nroiection n-e cm Van Krevald's law 

the exposure domain, by meS of Sle $PeCtral distribution into 

E 1 

d Is: l a} M(A) 25, (A J M(A] ■ 

’ A \ a m 


where is the energy at the film surface for a given density, d, Sj m is the 

SsSibS: 31 diStribUti °" ° f exposure^ n'S^ctral 

evatim^Cl) SiueT^ ^ ^ irradlant flyx distribution WcmVnml , 

g = i 

d pjrxrwy (1 

A 

Sation d b2omS e the attenua «on of the camera system, this 


E = 4f /IT 
A 


4f /If 


number^of^the ^eSf 1 of the camera system, f is the f 

ex^suTe ^ SdW f ° r 3 meaSUr ° d denSity ’ d ’ “> aerate an 

and interpolate the e^osure'corrSpondS^o^ T ^ alue£ 'J = a function of density 

changes is aperture and shutter s P eS“an be“5i^ SSStai 1£ce s W 
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2.2 'ASIMAN I-B SEUSITOMETER AND DATA SPECTROSENSITOMEIER RADIOMETRIC ANALYSIS 

East,nS e i?B r Ssx?«sS? E CUrVe pr0duced * the 

of the Data Corp. Spectrosensitometer Model P 7001 f ™ a repSaMe 

ihTf^TIhett^lor itmKter could * 

instances^f «•» a few* 

between the t» ^t^en« Sd L J°S C ?' 7,16 “^comparison 

in the final report. te ° f tlleir accuracy will be included 

in table 2.1°were C used a^W(^ Ula Estimate? ®2 uatlon ^ la ^* 1116 irradiants listed 

the pre- and post-mission 2&r»i °f expo ^ re ^re generated using 

in tables 2.2-2.49 along with exposure values*?^ The f 1 S are summarized 
D-Lo g E curve produced by the X-B sensitometar a^dThelScSaL^erroftoors . 

Where* there ffa^areer error’fa!? "T? 1 factor appears to be within 10%. 
processing and exposure, as in statioj l'SSTrSj^ef^l ^ 

report? S ^ ectrosens a t ^ t ^ 1C This*effect C is 1 being°inve3tigated e for\he n finai eter 


2.3 LUNAR RADIOMETRIC ANALYSIS 


.. In this effort the lunar disc was used as the irradiant srm 

~f;r n A M«a d 2? s- <> 

sssvs rz 

were "* inCitot t0 the — » a system 

geometric albedo and inverse ’square correct ion ° f phase 3x1516 dependency, 

the total irradiance &r th6 sS?al bSdSS 5 ° tOT t Were us ? d to determine 
found in column (1) of tables 2 SO and 2 S? S Th5 ? ach .camera. This estimate is 

exposures, column (2) by multipiyLg by the'sh^er^e^ 5 ^ COnVerted t0 
corresponding to a measured density column fSlk i^ 6 e ^?? sure 

These values were generated using Van Krevald • s 1 m columi } s ^d (5). 

col. (4) and post-mission sensiSme^ (s)' TeVZTn^ sen f t0m6ll T 

erxor estates using the pre- and pS-misSn seSSe^ SspSi^ 


Ad f ir P - ^d Irvine, William M. , "Monochromatic Pha 
le unar Disc" Astronomical Journal 78:3, p. 267ff. 


Curves and Albedos 
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stabiStfST Ire^Zt £?* aS “ h ^ion as the 
indicates the criticality of the ti^ f?cSr tn se ^ tora ctry. This 
sensitometry. it might he possible roSc? r^%i l *f™tion of film through 
by a linear factor.' This howcver can nnr ^ ! r °L thc shlft in sensitivity 
Since stability of the film will bet pSb^emttr? 1 ^ fl ? m th ° S ^ lab <^ta. 
recommended that this effect be studied in depth the Shuttle 'is 
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3.0 CONCLUSIONS 

•is a WtioI! n nf 0 rt^ 0me ^ ri J accura ?7 Possible in the S190A camera system 
ex-DOsSS tS f?L th 2 * care willing to be assumed in processing and 

exposing the film. For a radiometric target which is exoosed within a ch™-* 

the sensitometric exposure, the accuracy can be under 10% 

If this time interval is increased to 30-60 days as occu^ed duri^ sLlab’ 

incr^eno r Ms a o“*S. beC ° meS 3 fUnCtl ° n ° f film and the error 

poi^t .ws p ss“ro f s ^r b i c sstfS?r been 

wide “scale? callbratlon of the Photographic system can be accomplished on a 
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TABLE 2,1 Eastman 1-B S e nsitometer Irradiants 


Wavelength 

(Nanometers) 


460 

470 

480 

490 

500 

510 

520 

530 

540 

550 

560 

570 


Irradiant J 
Station 1,2 
5500° W89B 

(MW/oZ/NM) 


Irradiant Y 
Station 5 
5500° W25 
2 

(MW/CM /NM) 


580 


2.30 x 10" 

590 


9.64 x 10" 

600 


8.31 xlO" 

610 


1 .34 x 10" 

620 


1.46 x 10 

630 


1 .42 x 10“ 

640 


1.35 x 10" 

650 


1.17 x 10" 

660 


1 .20 x 10" 

670 


1 .24 x 10" 

680 


1.34 x 10 

690 

O 

1 .41 x 10 

700 

1.31 x 10 £ 

1 .43 x 10" 

710 

4.48 xio: 

1.37 x 10" 

720 

8.42 xlO, 

1.31 x 10" 

730 

9.54 x 10 7 
1.03 x 10 , 

1.20 x 10” 

740 

1.15 x 10 

750 

1.02 x 10 IT 

1.10 x 10" 

760 

1 .04 x 10_f 

1 .09 x 10" 

770 

1.01 x 10 , 

1.04 x 10~ 

780 

1.05 x 10 | 

1.07 x 10" 

790 

1 .01 x 10 f 

1 . 04 x 10 ; 

800 

9.74 x 10 , 

9.97 X 10 : 

810 

9.32 x 10 J 

9.52 x lo"; 

820 

9.04 x 10", 

9.23 x 10"; 

830 

8.73 x 10, 

8.90 x 10 ; 

840 

8,61 x 10 , 

8.77 x io~; 

850 

8.22 x 10 "5 

8.37 x 10 ; 

860 

7.80 x 10, 

7.93 x 10 ■; 

870 

7.63 x 10 , 

7.75 x io~; 

880 

7.44 x 10, 

7.57 x io~; 

890 

7.01 x 10, 

7.12 x 10"- 

900 

6.82 x 10 

6.92 x 10"* 


-3 

■3 

1 

1 

1 

1 


5500 


Station 6 
0 


W57 


CMW/CM /NM) 


7-75 x 10 


,-4 


3-20 
'.1 -48 
3-96 


10 

10 

10 


cl 

•2 

-2 


7-06 x 10_ 
9-13 x 10 5 

X 


9-78 

9-58 


10 
x 10 


cl 


9U07 x 10' „ 
a.50 x 10=. 


5- f06 

6- 43 
5-13 


10 

10 

10 


d 

-2 


2-84 x 10 5 

io_| 


1-70 

ff-84 

4»‘05 

T-65 


10 

10 


7-10 x 10 
7-10 x 10 


I 


7-35 x 10 
7-60 x 10 
S-25 x 10 7 


J 

-A. -J-Vj ^ 

a:„70 x io"; 

2- 06 xio , 

3- 80 X 10 


S-65 

8-90 

8-50 

3-20 


10 
10 
10 
x 10 


5- 37 x 10 

6- 32 x 10' 


Cl 


6.90 X 10 
7.13 
7-39 


10 

10 


7-04 x 10 


Cl 

Cl 


6-72 x 10 
6-60 x 10 
10 
10 


6-52 

6-U8 


5-83 x 10 


-2 

'-2 


-76 x 10 
5-68 x 10 
5-61 x 10 
5-54 x 10' 


cl 


-2 
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TABLE 2.2 


• COMPARISON OF EXPOSURE GENERATED BY 
AND BROADBAND SENSITOMETRY. 


Van KREVaLD>S LAtf 


Film: 2424 

^®^1* 55 j Pre— Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

^ £ 
Ergs/ cm 

.6 

-1.4625 

.7 

-1.3545 

'.8 

-1.2734 

.9 

-1.2045 

1.0 

-1.1419 

1.2 

-1.0248 

1.4 

-.9086 

1.6 

-.7847 

1.8 

-.6396 

2.0 

-.4649 

O 


Log Exposure 
( Sensitometry ) 
Log E g 

Ergs/ cm^ 

— 1.4467 
-1.3400 
-1.2760 
- 1.2120 
-1.1443 
-1.0087 
-.9020 
-.7900 
-.6691 
-.5244 


Log E -Log £ 
S c 

Exposure 
Ratio 
E q / E 

Ergs/cm 

0 c 

.0158 

1.037 

.0148 

1.034 

-.0026 

.994 

-.0075 

.983 

-.0024 

.994 

.0161 

1.038 

.0066 

1.0153 

-.0053 

.988 

-.0295 

.934 

-.0595 

•948 
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TABLfc) 2.3 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD'S LAW 

AND BROADBAND SENSITOMETRY . 

Film: 2424 

Roll: 55 , Post-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

C 2 

Ergs/ cm 

Log Exposure 
(Sensitometry) 
Log £ g 

Ergs/cm 

Log E q -Log E c 
Ergs/em 2 

Exposure 

Ratio 

E / E 
s c 

.5 

-1.4077 

-1.3933 

.0144 

’ 1.034 

.6 

-1.2042 

-1.1675 

.0367 

1.088 

.7 

-1.0665 

-1.0425 

.024D 

1.057 

.8 

-.9561 

-.9500 

.0061 

1.014 

1.0 

-.7779 

-.7862 

-.0083 

.985 

1.2 

-.6332 

-.6523 

-.0191 

.957 

*1.4 

-.4976 

-.5333 

-.0357 

.921 

jl.6 

-.3522 

-.4000 

-.0478 

.896 

Jl.8 

-.1955 

-.2636 

-.0681 

.855 

2.0 

.0295 

-.0900 

-.1195 

.759 
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TABLE 2.4 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD'S LAW 

AND BROADBAND SENSITOMETRY. 

Film: 2424 

Roll: 56, Pre-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

u z 

Ergs/ cm 

Log Exposure 
(Sensitometry) 
Log E 

^ z 

Ergs/ cm 

Log £ g -Log 
Ergs/cm^ 

Exposure 

Ratio 

E ' / E 
s ' c 

.6 

-1.4382 

-1.4429 

-.0047 

.9892 

.7 

-1.3318 

- 1.3320 

-.0002 

.9995 

.b‘ 

-1.2499 

-1.2520 

. -.0021 

.9952 

.9 

-1.1795 

-1.1740 

.0055 

1.0127 

1.6 

l 

-1.1154 

-1.1140 

.0014 

1.0032 

1.2 

-.9965 

-.9957 

.0008 

1.0018 

1.4 

-.8781 

-.8814 

-.0033 

.9924 

1.6 

-.7549 

-.7633 

-.0084 

.9808 

1.8 

s 

-.6156 

-.6413 

-.0257 

.9425 

2.0 

-.4470 

-.4977 

-.0507 

.8898 
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TABLE 2.5 COMPARISON OF EXPOSURE GENERATED BY VaN KBSVALD'S LaW 

aND BROADBAND SENSITOMETRY. 

Film: 2424 

Roll: 56, Post-Mission Sensitoraetry 


Density 

Log Exposure 
(Calculated) 
. Log E 

Log Exposure 
(densitometry) 
Log E 

s 

Log E g -L«3>g E c 

Exposure 
Ratio - 

/ JiL 


Ergs/ crn^ 

J 

Ergs/ cm 

g 

Srgs/cnn 

s c 

.5 

-1.3390 

-1.4040 

-.0650) 

.8610 

16 

-1.1647 

-1.1978 

-.0331 

.9266 

.7 

-1.0341 

-1.0573 

-.0232. 

.9480 

t 8 

-.9248 

-.9626 

-.0378! 

.9166 

1.0 

* -.7470 

-.8074 

-.0604 

.8702 

1.2 

-.5989 

-.6754 

-.0765 

.8385 

1.4 

-.4575 

-.5600 

-.1025 

.7898 

i;6 

-.3043 

-.4320 

-.1277 

.7452 

i.8 

-.1371 

-.2875 

-.1504- 

.7073 

2.0 

* 

.3289 

-.1088 
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TABLE 2.6 COMPARISON OF EXPOSURE GENERATED BX VAN KREVALD*S 

LAW AND BROADBAND SENSIIOMETRX . 

Film; So-022 

Roll; 59, Pre Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

^ 2 
Ergs/cm 

Log Exposure 
(Sensitometry) 
Log E 

® 2 
Ergs/cm 

Log E g -Log E q 
E rgs/ cm^ 

Exposure 

Ratio 

E / E 
s ' c 

.4 

-.8585 

-.8433 

.0152 

1.0356 

.6 

-.6402 

-.6258 

.0144 

1.0337 

.8 

-.4789. 

-.4796 

-.0006 

.9986 

1.0 

-.3485 

-.3557 

-.0072 

.9836 

1.3 

-.1730 

-.1755 

-.0025 

.9943 

1.7 

.0669 

.0634 

.0035 

1.0081 

2.0 

.2710 

.2580 

.0130 

1.0304 

2.3 

.5085 

.4611 

;0474 

1.1153 

2.6 

.8360 

.7600 

.0760 

1.1912 

2.9 

1.2868 

1.16 

.1268 

1.3391 
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TABLE 2.7 COMPARISON OF EXPOSURE GENERATED. BY VAN KREVALD'S 

LAW AND BROADBAND SENSITOMETRY, 

Film: So-002 

Roll: 59, Post-Mission Sensitometry 


Density 

Log Exposure 
( Calculated) 

Log Exposure 
( Sensitometry) 

Log E -Log E^ 

Exposure 

Ratio 


Log E 

c 2 
Ergs/ cm 

Log E 

2 

Ergs/cm 

s c 

0 

Ergs/cm 

E • / E 
s' c 

»4 

-1.1308 

-1.0167 

.1141 

1.3005 

.6. 

-.8890 

-.7853 

.1037 

1.2697 

.8 

-.7084 

-.6227 

.0857 

1.2181 

1.0 

-.5599 

-.4885 

.0714 

1.1787 

1.3 

-.3709 

-.3038 

.0671 

1.1671 

1.7 

-.1184 

-.0800 

.0384 

1.0924 

2.0 

+.0930 

.1018 

.0088 

1.0205 

2.3 

.3 623 

.3268 

-.0355 

.9215 

2.6 

.6764 

.6375 

-.0389 

.9143 

2.9 

1.2013 

1.1038 

-.0975 

.7989 
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TABLE 2.8 COMPARISON OF EXPOSURE GENERATED BX VAN KREVALD’S 

LAW AND BROADBAND SENSITOMETRY. 

Film: S0-022 

Roll; 60, Pre-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

Ergs/ cm 

Log Exposure 
( Sensitometry) 
Log £ 

s 2 

Ergs/ cm 

Log £ -Log E 
s c 

Ergs/ crn^ 

Exposure 

Ratio 

E / E 
s' c 

.4 

-.7581 

-.8467 

-.0886 

.8154 

.6 

-.5370 

-.6120 

-.0750 

.8414 

.8 

-.3740 

-.4564 

-.0824 

.8272 

1.0 

-.2356 

-.3211 

-.0921 

.8089 

1.3 . 

-.0454 

-.1384 

-.0930 

.8072 

1.7 

.2081 

.1177 

-.0904 

.8121 

2.0 

.4241 

.3100 

-.1141 

.7690 

2.3 

.7000 

.5294 

-.1706 

.6751 

2.6 

1.0599 

.8200 

-.2399 

.5756 

2.9 

1.4316 

1.2567 

-.1749 

.6685 
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TABLS 2.9 


COMPARISON OP EXPOSURE GENERATED BY VAN 
LAW AND BROADBAND SENSITOMETRY . 


KREVALD'S 


Film: SO-022 

60 , Post-Mission Sensitometry 


Density 


Log Exposure 
( Calculated) 
Log E c 
Ergs/cm 2 


Log Exposure, 
( Sens it ometzy ) 
Log E s 
Ergs/cm 2 


Exposure 

Leg E s - Log E c Ratio 

Ergs/cm %/Eg 


.4- 

-1.0099 

.6 

- -7719 

.8 

- -5998 

1.0 

- .4533 

1.3 

. - .2537 

1-7 

.0114 

2. 0" ‘ 

.234-7 

2.3 

• 5092 

2.6 

.8886 


- .9800 

.0299 

1.0713 

~ .7311 

.o4o8 

1.0985 

- .5667 

.0331 

1.0792 

- .^333 

.0200 

1.0471 

- .24 08 

.0129 

1.03.01. 

.0038 

~.oor£ 

.9827 

.1908 

,< fk 39 

.9039 

.4356 

.0736 

.8441 

^,- r ' 

.1211 

.7567 


1.2525 
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TABLE 2.10 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD'S LAtf 

AND BROADBAND SENSITOMETRY. 

Film: 2424 

Roll: 6l, Pre-Mission densitometry 


Density 

Log Exposure 
( Calculated ) 
Log E 

Log Exposure 
(Sensitoroetry) 
Log E g 

Log E -Log E 
s c 

Exposure 

Ratio 

& / 
s c 


Ergs/ cm 

Ergs/cm 2 



.6 

-1.4774 

-1.4893 

-.0119' 

.9730 

.7 

-1.3657 

-1.3827 

-.0170 

.9616 

.8 

-1.2814 

-I .2964 

-.0150 

.9661 

.9 

-1.2098 

-1.2236 

-.0138 

.9687 

1.0 

-1.1446 

-1.1560 

-.0114 

.9741 

1.1 


-1.0960 



1.2 

-1.0222 

-1.0360 

-.0138 

.9687 

1.4 

-.9013 

-.9214 

-.0201 

.9548 

1.6 

-.7743 

-.8048 

-.0305 

.9322 

1.8 

- . 6286 

-.6839 

-.0553 

.8804 

2.0 

-.4 457 

-.5506 

-.1049 

.7854 
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S 

TABLE 2.11 COMPARISON OF EXPOSURE GENERATED BY YAN KREVALD'S LAW 

aND BROADBAND SENSITOMETRY . 

Film; 2424 

Roll: 6 l, Post-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log 

Ergs/ cm^ 

Log Exposure 
( Sensitometry ) 
Log E 

Ergs/ cm * 1 

Log £ -Log E 
s c 

Ergs/cm^ 

Exposure 

Ratio 

E / E 
s- c 

.5 

-1.45703 

-1.4360 

.021 

1.0500 

.6 

- 1.2299 

- 1.2156 

.0143 

1.0335 

.7 

- 1.0080 

-1.0943. 

-.0063 

.9856 

• .8 

-.9738 

-.9924 

-.0186 

.9581 

1.0 

-.7842 

-.8233 

-.039-1 

.9139 

1.2 . 

-.6283 

-.6920 

-.0637 

.8636 

1.4 

-.4785 

-.5720 

-.0935 

.8063 

1.6 

-.3325 

-.4084 

-.0759 

.8397 

1.8 

2.0 

-.1526 

.2178 

-.2761 

-.0994 

-.1235 

.7525 
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TAB LE 2,12 


compahjson op exposure generated BY VAN 
AND broadband sensitometry . 


KRAVALD’S law 


Film: 2424 

Roll: 62, Pre-Mission Densitometry 


Density 

Log Exposure 
(Calculated) 
Log £ 

^ 2 
Ergs/cm 

*6 

3 

-1.4890 


-1.3756 

•8 

-1.2912 

j .9 

-1.2203 

L.o 

-1.1565 

1.2 

< 

-1.0387 

1.4 

-.9237 

i.6 

-.8020 

1.8 

1 

-.6697 

2.0 

-.5130 


Log Exposure 
(Densitometry) 
Log £ 

Ergs/ cm 

-1.4542 

-1.3400 

-1.2733 

-1.2067 

-1.1440 

-I.0244 

-.9141 

-.7962 

-.6740 

-.5500 


Log E g -Log E c 
2 

Ergs/cm 


Exposure 

Ratio 


£ / £ 


c 


.0343 

.0356 

.0179' 

.0136 

.0125 

.0143 

.0096 

,0058 

-.0043 

-.0370 


1.0834 

1.0854 

1.0421 

1.0318 

1.0292 

1.0334 

1.0223 

1.0134 

•9901 

.9183 
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TABLE 2.13 COMPARISON OF EXPOSURE GENERATED BY VAN KREff AT.ru 

LAW AND BROADBAND SENSITOMETRY . 

Film: 2424 

Roll: 62, Post-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

Ergs/ cm 

Log Exposure 
(Sensitometry) 
Log E 

a 2 

Ergs/cm 

Log E —Log JE 
s c 

Ergs/ 

•Exposure 

Ratio 

E / E 
s ' c 

.5 

-1.4723 • 

-1.4200 

.0523 

1.1280 

.6 

-1.2540 

-1.2156 

.0334 

1.0924 

.7 

-1.1115 

-1.0942 

.0173 

1.0406 

.8 

-.9979 

-.9963 

.0016 

1.0037 

1.0 

-.8141 

-.8336 

-.0196 

.9561 

1.2 

-.6639 

-.6913 

-.0274 

.9389 

1.4 

-.5235 

-.5663 

-.0428 

.9061 

1.6 

-.3743 

-.4333 

-.0590 

.8730 

1.8 

-.2166 

-.2929 

-.0763 

.8389 

2.0 

-.0029 

-.1182 

-.1153 

.7668- 
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TABLE 

2.14 COMPARISON OF EXPOSURE GENERATED BX VAN KREVALD'S 

LAW AND BROADBAND SENSITOMETHX. 

Film: 

Roll: 

S0-022 

65, Post-Mission Sensitometry 



Density Log Exposure 

(Calculated) 
Log E 

Ergs/ cm 

Log Exposure 
(Sensitometry) 
• Log E 

Ergs/ cm 

Log E g -Log E c 
Ergs/cm^ 

exposure 

Ratio 

£ / E 
s c 

.4 

-1.1432 

- 1.0300 

.1132 

1.2978 

.6 

- .9093 

- .7947 

.1146 

1.3020 

.8 

- .7463 

- .6300 

.1163 

1.3071 

1.0 

.59a 

- .4946 

.0995 

1.2575 

1.3 

- .3997 

- .3130 

.0867 

1.2210 

1.7 

- .1463 

- .0800 

.0663 

1.1649 

2.0 

.0626 

.1078 

.0452 

1.1097 

2.3 

.3239 

.3317 

.0078 

1.0181 

2.6 

.6653 

.6375 

-.0278 

.9380 

2.9 

1.1903 

1.1171 

-.0732 

.8449 
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TABLE 2.15 


CAPARISON OF EXPOSURE GENERATED BY VAN 
AND BROADBAND SENSITQMETRY 


KREVALD’S LAW 


Film: SO-022 

Roll: 66, Pre-Mission Sensitometry 


D Density 

Log Exposure 
(Calculated) 
2 

Log Exposure 
(Sensitometry) 

Log E s - Log E c 

Exposure 

Ratio 

.40 

Ergs/cm 

Ergs/cm*' 

x. , 2 

Ergs/cm 

V E c 

-.8710 

-.8564 

.0146 

1.0342 

.60 

-.6419 

-.6200 

.0219 

1.0517 

.80 

-.4710 

-.4581 

.0129 

1.0301 

1.00 

-.3312 

-.3277 

.0035 

1,0081 

1.30 

-.1458 

-.1431 

.0027 

1.0062 

1.70 

.1020 

.0992 

-.0028 

1.9936 

2.00 

.3063 

.2900 

-.0163 

.9632 

2.30 

.5524 

.4986 

-.0538 

.8835 

2.60 

.8746 

.7871 

-.0875 

.8175 

2.90 

1.3213 

1.1963 

-.1250 

.7499 
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TABLE 2.16 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD'S LAW 

AND BROADBAND SENSITOMETRY 

Film: SO-022 

Roll: 66, Post-Mission Sonsitometry 


D Density 

Log Exposure 
(Calculated) 

Ergs/cm 2 

Log Exposure 
(Sensitometry) 

Ergs/an 2 

Log E g - Log E c 
ETgs/cm 2 

Exposure 

Ratio 

5/E 
s c 

.40 

-1.1704 

-1.1189 

.0515 

1.1259 

.60 

- .9272 

- .8700 

. .0572 

1.1408 

.80 

- .7487 

- .7033 

.0454 

1.1102 

1.00 

- . 5954 

- .5700 

.0254- 

1:0602 

1.30 

- .4028 

- .3715 

.0310 

1.0740 

1.70 

- .1561 

- .1356 

.0205 

1.0483 

2.00 

.0485 

.0480 

-.0005 

.9988 

2.30 

.3062 

.2753 

-.0309 

.9313 

2.60 

.6358 

.5875 

-.0483 

. 8947 • 

2.90 

1.1631 

1.0529 

-.1102 

.7759 
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TABLE 2.17 COMP ARISON OF EXPOSURE GENERATED BY VAN 

Law aND broadband sensitometry. 

Film: 2424 

^7, P r c —Mi s s i on Sgnsi tome try 


Density 

Log Exposure 

Log Exposure 



(Calculated) 
Log E 

(Sensitometry) 
Log E 

Log E -£,og E 
s c 


O 

Ergs/ cm 

° 2 
Ergs/ cm 

Ergs/ejm^ 

.6 

-1.4573 

-1.1693 

.2&80 

.7 

-1.3540 

-1.0621 

•29SL9 

.8 

-1.2736 

-.9791 

.29*45 

.9 

-1.2043 

-.9064 

.2979 

1.0 

-1.1411 

-.8404 

.30837 

1.2 

-l!0229 

-.7219 

.30BLO 

1.4 

-.9063 

-.6169 

.2394 

1.6 

-.7808 

-.5046 

. 29&2 

1.8 

-.6415 

-.3804 

.2611 

2.0- 

-.4720 

-.2500 

.22220- 


KREVALD'S 


Exposure 

Ratio 

E / £ 
s ' c 

1.9409 

1.9584 

1.9702 

1.9856 

1.9985 

1.9999 

1.9472 

1.8889 

1.8243 

1.6672 
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TABLE 2.18 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD’ S 

LAW AND BROADBAND SENSITOMETRI . 

Film: 2424 

Roll: 67 , Post-Mission Sen si tome try 


Density 

Log Exposure 
(Calculated) 
Log E 

u 2 
Ergs/ cm 

Log Exposure 
( Sensitometry ). 
Log E 

b 2 
Ergs/cm 

Log E -Log E 
s c 

Ergs/cm 2 

Exposure 

Ratio 

E « / E 
S ' G 

.5 

-1.39243 

- 1.4200 

-.0276 

.9384 

.6 

-1.1992 

-1.2000 

-.0008 

.9982 

.7 

-1.0644 

-1.0762 

-.0118 

.9732 

.8 

-.95272 

-.9795 

-.0268 

.9402 

1.0 

-.7646 

-.8213 

-.0567 

.8776 

1.2 

-.6072 

-.6850 

-.0778 

.8360 

1.4 

-.4664 

-.5600 

-.0936 

.8061 

1.6 

-.3222 

-.4320 

-.1098 

.7766 

1.8 • 

-.1683 

‘ -.2977 

-.1294 

.7423 

2.0 

.1309 

-.1200 

-.2509 

.5612 
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TABLE 2.19 COMPARISON OF EXPOSURE GENERATED BY VAN KRSVaLD'S 

LAW AND BROADBAND SENSITOMETRY 

Film: 2424 

Roll: 68, Pre-Mission Sensitometry 


Density 


Log Exposure 

(Calculated) 

Log e; 

^ 2 
Ergs/ cm 


Log Exposure 
( Sensitometry ) 
Log E 

2 

Ergs/ cm 


Log E -Log E rt 
s c 

Ergs/ csn^ 


Exposure 

Ratio 


E 


s 



..5 


-1.3200 



.6 

-1.4310 

-1.1550 

.2760 

1.8880 

.7 

-1.3309 

-1.0300 

.3009 

1.9994 

.8 

-1.2508 

-.9573 

.2935 

1.9656 

.9 

-1.1807 

-.8845 

.2962 

1.9779 

1.0 

-1.1165 

-.8226 

.2939 

1.9674 

1.2 

-.9963 

-.7050 

.2913 

1.9557 

1.4 

-.8776 

-.6050 

.2726 

1.8733 

1.6 

-.7509 

-.4993 

.2516 

1.7848 

1.8 

-.6022 

-.3870 

.2152 

1.6413 

2.0 

-.4235 

-.2565 

.1670 

1.4689 
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TABLE 2.20 COMPARISON OF EXPOSURE GENERATED BX VAN KREVALD'S 

LAW AND BROADBAND SENSITCMETRY . 


- Film: 2424 

Roll: 68, Post-Mission Sensitometry 


Density 

7 

Log Exposure 
(Calculated) 
Log E 

0 2 
Ergs/ cm 

Log Exposure 
( Sensitometry ) 
Log E 

s 2 
Ergs/ cm 

Log E -Log E 
s c 

Ergs/ cm^ 

Exposure 

Ratio 

E / E 
s' c 

.4 


-2.46 



.5 

-1.3631 

-1.3857 

-.0226 

.9493 

.6 

-1.1759 

-1.1978 

-.0219 

.9500 

.7 

-1.0407 

-1.0762 

-.0355 

.9215 

•8 

-.9294 

-.9767 

-.0473 

.8968 

.9 


-.8878 



1.0 

-.7494 

-.8167 

-.0673 

.8564 

1.2 

-.6023 

-.6860 

-.0837 

.8247 

1.4 

-.4647 

-.5660 

-.1013 

.7920 

1.6 

-.3179 

-.4384 

-.1205 

.7577 

1.8 

-.1584 

-.3045 

-.1461 

.7143 

2.0 

.1684 

-.1220 

-.2904 

.5124 
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TABLE 2.21 


COMPARISON OF EXPOSURE GENERATED BY VAN 
LAW AND BROADBAND SENSITOMETRY. 


Film: S0-022 

71 # Pre -Miss ion Sensi tome try 


Density 


.4 

.5 

.6 

.8 

1.0 


1.3 


1.7 


2.0 


2.3 

2.6 


2.9 


Log Exposure 
(Calculated) 
Log E 

^ 2 
Ergs/ cm 


Log Exposure 
( Sens! tome try ) 
Log E 


Ergs/ cm 


2 


- .8490 

- .6322 

- .4755 

- .3459 

- .1724 
.0651 
.2683 
.5066 
.8110 

1.2885 


- .8331 

- .7100 

- .6211 

- .4665 

- -3367 

- .1580 
.0800 
.2726 

• .4860 
.7800 
1.1814 


Log £ -Log E 

S Q 

n 

Ergs/ cm 
.0159 

.0111 
.0090 
.0092 
.0144 
.0149 
.0043 
-.0206 
-.0310 . 
-.1071 


KREVALD»S 


Exposure 

Ratio 

E / E 
s ' c 

1.0372 

1.0259 
1.0209 
1.0214 
1.0337 
1.0349 
1.0100 
.9537 
.9311 
.7814 • 
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TABLE 2.22 


COMPARISON OF EXPOSURE GENERATED BY VAN 
LAN AND BROADBAND SENSITOMETRY. 


Film: 60-022 

Roll: 71, Post— Mission Sensitometry 


Density 

Log Exposure 

Log Exposure 



(Calculated) 

( Sensitometry ) 

Log E -Log E 


Log £ 

- ^ 2 
Ergs/ cm 

Log E 

® 2 
Ergs/cm 

s c 

2 

Ergs/cm 

.4 

-1.1368 

-1.0167 

.1201 

.6 

- .8975 

- .7853 

.1122 

.8 

• .7194 

- .6227 

.0967 

.9 


- .5500 


1.0 

- .5733 

- .4885 

.0848 

1.3 

-.3872 

- .3038 

.0834 

1.7 

- .1451 

- .0738 

..0713 

2.C 

.0554 

.1148 

.0594 

2.3 

.3151 

.3525 

.0374 

2.6 

.6348 

.6423 

.0075 

2.9 ; 

1.1434 

1.1225 

-.0209 


KREV ALOIS 


Exposure 

Ratio 

E / E 
s - c 

1.3186 

1.2948 

1.2494, 

1.2156 

1.2117 

1.1784 

1.1466 

1.0899 

1.0174 

.9530 
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TABLE 

2.23 

COMPARISON OF EXPOSURE GENERATED BY VAN KREV AID’S 
LAW AND BROADBAND SENSITOMETRY. 

Film: 

S0-022 


Roll: 

72, Pre-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

u 2 
Ergs/ cm 

Log Exposure 
( Sensitometry) 
Log E 

b 2 
Ergs/ cm 

Log E s -Log E c 
Ergs/cm 2 

Exposure 

Ratio 

E - E 
s c 

.3 


-1.0600 



•4 

- .8462 

- .8564 

-.0102 

.9768 

.6 

- .5981 

- .6200 

-.0219 

.9508 

.8 

- .4270 

- .4581 

-.0311 

.9309 

1.0 

- .2874 

- .3277 

-.0403 

.9114 

1.3 

- .0943 

- .1474 

-.0531 

.8849 

1.7 

.1687 

.0869 

-.0818 

.8283 

1.9 


.2100 



2.0 

.3665 

.2796 

-.0869 

.8187 

2.3 

.5919 

.4914 

-.1005 

.7934 

2.6 

.9071 

.7764 

-.1307 

.7401 

2.9 

1.3653 

1.1900 

-.1753 

.6679 
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TaBLE 2.24 


COMPARISON OF EXPOSURE GENERATED BY Van KREVALD'S 
Law AND BROADBAND SENSITOMETRY. 


Film; S0-022 

72 > Post-Mission Sensitometxy 


Density 

Log Exposure 
(Calculated) 
Log E 

C ^ 

Log Exposure 
( Sens! tome try) 
Log E 

Log £ g -Log E c 

Exposure 
Ratio 
E - E 


Ergs/cni 

® J 

Ergs/cm 

Ergs/ cm^ 

s c 

.4 

-1.1726 

-1.0280 

.0846 

1.2151 

.6 

- .8329 

- .7629 

.0700 

1.1749 

.8 

- .6555. 

- .5884 

.0671 

1.1671 

1.0 

- .5098 

— .4478 

.0620 

1.1535 

1.3 

- .3146 

- .2538 

.0608 

1.1503 

1.7 

- .0598 

- .0167 

.0431 

1.1043 

2.0 

.1482 

.1652 

.0170 

1.0499 

2.3 

.3926 

.3965 

.0039 

1.0090 

2,6 

.7168 

.6936 

-.0232 

.9480 

2.9 

1.2J60 

1.1614 

-.0746 

.8422 
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TABLE 2.25 


COMPARISON OP EXPOSURE GENERATED BY VAN KREVALD'S 
LAW AND BROADBAND SENSITOMETRY. 


Film: 2424 

Roll: 73, Pre-Mission Sensitometry 


Density 

Log Exposure 

Log Exposure 


Exposure 

Ratio 


(Calculated) 

(Sensitometry) 

Log E -Log E 


Log £ 

K, ^ 

Ergs/ cm 

Oog E 

** 2 
Ergs/ cm 

S w G 

Ergs/css 2 

E s/ £ c 

.5 


- 1.3933 



.6 

-1.4629 

-1.1978 

.2651 

1.8412 

.7 

-1.3510 

-1.0762 

.2748 

1.8828 

♦8 

-1.2657 

-.9795 

.2862 

1.9329 

.9 

-1.1932 

-.8953 

.2979 

1.9856 

1.0 

-1.1279 

-.8213 

.3066 

2.0258 

1.2 

-1.0089 

-.6860 

.3229 

2.1033 

1.4 

-.8931 

-.5660 

.3271 

2.1237 

1,6' 

-.7718 

-.4278 

.3440 

2.208 

1.8 

-.6308 

-.2857 

.3451 

2.2136 

2.0 

-.4626 

-.1088 

.3538 

2.2584 
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TABLE 2.26. COMPARISON OF EXPOSURE GENERATED BY VAN 

LAW AND BROADBAND SENSITOMETRY. 

Film: 2424 

^®11* 73, Po si— Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

^ 2 
Ergs/cm 

.5 

-1.4349 

.6 

-1.2334 

.7 

-1.0971 

.8 

-.9851 

.9 


1.0 

-.8008 

1.2 

-.6497 

1.3 


1.4 

-.5 072 

.1.6 

-.3534 

1.8 

-.185! 

2.0 

.087' 


Log Exposure 
( Sensitometry ) 
Log E 

& 2 
Ergs/ cm 

-1.0227 

-.9718 

-.8773 

-.8203 

-.7652 

-.7100 

-.6100 

-.5600 

-.5067 

-.4000 

-.2696 

-.1140 


Log E g -Log E q 
E rgs/ ern^ 


.4122 

.2616 

.2198 

.1648 


.0908 

.0397 


.0005 

-.0466 

-.0838 

-.2017 


KREVALD'S' 


Exposure 

Ratio 

E c / E 
s ' c 

2.5834 

1.8264 

1.6588 

1.4615 

1.2325 

1.0957 

1.0012 

.8983 

.8245 

.6285 
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TABLE 2.27 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD'S 

LAW AND BROADBAND SENSITOMETRY. 

Film: 2424 

Roll: 74, Pre-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

^ 2 
Ergs/cm 

Log Exposure 
( Sensitometry) 
Log £ 

2 

Ergs/em 

Log E -Log £ % 
s 0 

Ergs/cra^ 

Exposure 

Ratio 

E / E 
s c 

.6 

-1.4684 

-1.1300 

.3384 

2.1797 

.7 

-1.3554 

-1.0148 

.3406 

2.1908 

.8 

-1.2707 

-.9386 

.3321 

2.1483 

.9 

-1.1990 

-.8636 

.3354 

2. 1647 

1.0 

-1.1341 

-.7996 

.3345 

2.1602 

1.2 

-1.0140 

-.6800 

,33 AO 

2.1577 

1.4 

-.8972 

-.5800 

.3172 

2.0759 

1.6 

-.7731 

-.4576 

.3 155 

2.0678 

1.8 

-.6364 

-.3340 

.3024 

2.0063 

2.0 

-.4722 

-.1935 

.2787 

1.8998 
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TABLE 2.28 


COMPARISON OF EXPOSURE GENERATED BY VAN 
LAW AND BROADBAND SENSITOMETRY. 


Film: 2424 

74 } Post-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 

Log E 

® 2 
Ergs/ cm 

•4 


.5 

-1.5070 

.6 

-1.2664 

.7 

-1.1170 

.8 

-.9976 

.9 


1.0 

-.8076 

1.2 

-.6565 

1.4 

-.5167 

1.6 

-.3 690 

1.8 

-.2121 

2.0 

.0044 


Log Exposure 
( Sensitometry) 
Log E 

” £ 
Ergs/cm 

-2.1300 
-1.3400 
- 1.1586 
-1.0514 
— 9547 
-.8633 
-.7967 
-.6680 
-.5461 
-.4070 
-.2761 
-.0900 


Log E g -Log E q 
E rgs/ cm 


.1670 

.1078 

.O 656 

. 04^9 

.0109 

-.0115 

-.0294 

-.0380 

-.0640 

-.O 856 


KREVALD'S 


Exposure 

Ratio 

E e / E 
s' c 


I .4689 

1.2817 

1.1631 

1.1038 

1.0254 

.9739 

.9345 

.9162 

.8630 

.8211 
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TABLE 


Film; 

Boll: 


2.29 


COMPARISON OF EXPOSURE GENERATED 
LAW AND BROADBAND SENSITGMETRT. 


BY ?AN EREV41D»S 


S0-022 

77, Pre-Mission Sens! tome try 


Density 

Log Exposure 
(Calculated) 
Log E q 


Ergs/ cm 2. 

.3 


. 4 

- .8542 

.6 

- .6342 

.8 

- .4705 

1.0 

- .3399 

1.3 

— .1643 

1.7 

.0771 

2.0 

- .2643 

2.3 

.5304 

2.6 

.8782 

2.9 

1.4227 


Log Exposure 
(Sensitometry) 
Log B 

Ergs/ cm 

- 1.03 
- .8300 

- .6174 

- .4700 

- .3408 

- .1550 
.0800 
.2726 
.5029 
.7985 

1.2100 


3g E s —Log E q 

p 

Ergs/am 

Exposure 

Ratio 

E„ - E 
s c 

;G2 42 

1.0573 

.0163 

1.0394 

.OQ® 

1.0012 

-.0009 

.9979 

.0093 

1.0216 

.002.9 

1.0067 

-.0117 

.9734 

-.0275 

.9386 

-.0797 

.8323 

-.212? 

.6128 
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TABLE 

2.30 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD’S 

LAW AND BROADBAND SENSITOMETRY. 

Film: SO 

-022 




Roll: 77 

, Post-Mission Sensitometry 



Density 

Log Exposure 
(Calculated) 
Log ,E 

Ergs/ cm 

Log Exposure 
( Sensitometry) 
Log E 

5 2 
Ergs/cm 

Log E^ -Log E 
s ° c 

Ergs/ cm^ 

Exposure 

Ratio 

E - E 
s c 

4 

-1.1333 

-1.0033 

.1300 

1.3490 

.5 

* 

- .8700 



.6 

- .8959 

- .7500 

.1459 

1.3992 

.8 

- .7202 

- .6082 

.1120 

1.2942 

1.0 

- .5699 

- .4732 

.0967 

1.2494 

1.3 

- .3767 

- .2893 

.0874 

1.2229 

1.4 


- .2300 



1.7 

- .1245 

- .0062 

.1183 

1.3131 

2.0 

.0844 

.1357 ' 

.0513 

1.1254 

2.3 

.3479 

.3650 

.0171 

1.0402 

2.6 

.7042. 

.6885 

-.0157 

.9645 

2.9 

1.3175 

1.2100 

-.1075 

.7807 
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table 2.31 COMPARISON OF EXPOSURE GENERATED BY VAN 

LAW AND BROADBAND SEN8IT0METRY. 

Film: ' S0-022 

Roll: 78, Pre-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E c 

Ergs/cm^ 

Log Exposure 
( densitometry ) 
Log E 

® 2 
Ergs/ cm 

Log E -Log E 
0 0 

Ergs/ cm^ 

.4 

- .7583 

- .8273 

-.0690 

.6 

- .5370 

- .6000 

-.0630 

.8 

- .3736 

- .4429 

-.0693 

1.0 

- .2327 

- .3154 

-.0827 

1.3 

- .0366 

- .1308 

-.0942 

1.7 

.2208 

.1300 

-.0908 

2.0' 

.42 48 

.3124 

-.1124 

2.3 

.6800 

.5388 

-.1412 

2.6 

.1.0401 

.8300 

-.2101 

2.9 

1.4317 

1.2600 

-.1717 


KREVALD < S 


Exposure 

Ratio 

E / E 
s c 

.8531 

.8650 

.8525 

.8266 

.8050 

.8113 

.7720 

.7224 

.6165 

.6734 



-37- 


TABLE 2.32 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD'S 

- LAW AND BROADBAND SENSITCMETRY . - 

Film: S0-022 

Roll: 78, Post-Mission Sensitometry 


Density 

Log Exposure 
'Calculated) 
Log E 

u 2 
Ergs/ cm 

Log Exposure 
( Sensitometry ) 
• Log £ 

s 2 
Ergs/cm 

Log E s -Log E c 
Ergs/cm^. 

Exposure 
Ratio 
E . / E 

8 ' C 

.4 

-1.0526 . 

- .9711 

.0815 

1.2064 

'.e 

- .8000 

- .7222 

.0778 

1.1962 

.8 

- .6107 

- .5522 

.0585 

1.1442 

1.0 

- .4613 

- .4138 

.0475 

1.1156 

1.3 

- .2704 

- .2304 

.0400 

1.0965 

1.7 

- .0068 

.0080 

.0148 

1.0347 

2.0 

.2193 

.2033 

-.0160 

.9638 

2.3 

. 4888 

.4450 

-.0438 

.9041 • 

2.6 

.8751 

.7755 

-.0996 

.7951 

■ 2.9 

1.3562 

1.2686 

-.0876 

.8173 
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TABLE 2.33' COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD* S 

LAW AND BROADBAND SENSITOMETRI . 

Film: 2424 

Roll: 1A, Pre-Mission Sensitometry 


snsity 

Log Exposure 
(.Calculated) 
Log E 

c 2 
Ergs/cm 

Log Exposure 

( Sensitometry) 

Log E 

♦ ® ^ 
Ergs/cm 

Log E -Log E 
s c 

Ergs/ cm^ 

Exposure 

Ratio 

E_ / E 
s' c 

.5 


-1.4467 



.6 

-1.5107 

-1.1800 

.3307 

2.1414 

.7 

-1.3769 

- 1.0550 

.3219 

2. .0984 

.8 

-1.2824 

-.9690 

.3134 

2.0578 

.9 

-1.2036 

-.8929 

.3107 

2.0450 

1.0 

-1.1328 

-.8252 

.3076 

• 2.0305 

1.2 

-1.0026 

-.6997 

.3029 

2.0086 

1.4 

-.8773 

-.5962 

.2811 

1.9102 

1.6 

-.7454 

-.4768 

.2686 

1.8561 

1.8 

-.6007 

-.3478 

.2529 

1.7902 

2.0 

-.4186 

-.2029 

.2157 

1.6432 
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TABLE 2.34 COMPARISON OF EXPOSURE GENERATED BY VAN 

LaN AND BROADBAND SENSITOMETRY . 

Film: 2424 

^°H* 1A, Post— Mission Sensitometry 


Density 

Log Exposure 

Log Exposure 



(Calculated) 

( Sensitometry ) 

Log E -Log E 


Log E 

u z 

Ergs/ cm. 

Log E 

® 2 
Ergs/ cm 

s 6 c 

Ergs/cm 2 

.5 

-1.5697 

-1.6600 

-.0903 

.6 

-1.2882 

-1.2867 

.0015 

.7 

-1.1357 

-1.1371 

-.0014 

.8 

-1.0192 

-1.0300 

-.0108 

.9 


-.9458 


1.0 

-.8346 

-.8630 

-.0284 

1.2 

-.6778 

-.7239 

-.0461 

1.4 

-.5326 

-.6020 

-.0694 

1.6 

-.3788 

-.4655 

-.0867 

1.8 

-.2158 

-.3175 

-.1017 

2.0 

.0025 

-.1146 

-.1171 


KREVALD'S 


Exposure 

Ratio 

E / E 
s' c 

.8123 

1.0035 

.9968 

.9754 

.9367 

.8993 

.8523 

.8190 

.7912 

.7637 
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table 2.35 COMPARISON OF EXPOSURE’ GENERATED BY VAN KREVALD»S 

Law and broadband sensitometry. 

Film: 2424 

Roll: 2A, Pre-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

Ergs/ cm 

Log Exposure 
(Sensitometry) 
Log E 

5 Z 
Ergs/cm 

Log E -log E 
s c 

Ergs/cm^ 

Exposure 

Ratio 

E / E 
s ' c 

.5 


-1.4600 



.6 

-1.5028 

-1.2000 

.3028 

2.0082 

.7 

-1.3695 

-1.0675 

.3020 

2.0045 

.8 

-1.2755 

-.9767 

.2988 

1.9898 

.9 

-1.1977 

-.9005 

.2972 

1.9824 

1.0 

-1.1282 

-.8316 

.2966 

1.9797 

1.2 

-1.0013 

-.7046 

.2967 

•1.9802 

1.4 

-.8787 

-.5975 

.2812 

1.9107 

1.6 

-.7479 

-.4830 

.2649 

1.8403 

1.8 

-.6027 

-.3591 

.2436 

1.7523 

2.0 

-.4260 

— .2144 

.2116 

1.6278 



-41- 


TABLE 

2.36 COMPARISON OF EXPOSURE GENERATED BY VAN 

LAW AND' BROADBAND SENSITOMETRY. 

KREVALD'S 

Film: 

Roll: 

2424 

2a, Post-Mission 

Senstiometry 



Density Log Exposure 

(Calculated) 
Log E c 

Ergs/ cm^ 

Log Exposure 
(Sensi tome try) 
Log E 

® 2 
Ergs/ cm 

Log E — laOg E 
s c 

2 

Ergs/ cm 

Exposure 

Ratio 

E / E 
s' c 

.5 

-1.7172 

-1.6067 

.1105 

1.2897 

.6 

-1.3268 

-1.2867 

.0401 

1.0967 

.7 

-1.1588 

-1.1527 

.0061 

1.0141 

.8 

-1.0351 

-1.0845 

. -.04% 

.8925 

.9 


-.8700 



1.0 

-.8365 

-.8215 

.0150 

1.0351 

1.2 

-.6769 

-.7245 

-.0476 

.8962 

1.4 

-.5257 

-.6080 

-.0823 

.82 74 

1.6 

-.3749 

-.4765 

-.1016 

.7914 

i.8 

-.2200 

-.3325 

-.1125 

.7718 

2.0 

-.0100 

-.1540 

-.1440 

.7178 
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TABLE 2.37 COMPARISON OF EXPOSURE GENERATED BY VAN 

LAW AND BROADBAND SENSITOMETRY. 

t 

Film: S0-0<£<i 

Roll* 5 a, Pre— Mission Sensi tome try 


Density 

Log Exposure 
(Calculated) 
Log E 

G 2 
Ergs/ cm 

Log Exposure 
( Sensi tome try ) 
Log E 

‘ s z 

Ergs/cm 

.4 

- .8690 

- .8577 

.6 

- .6307 

- .6347 

.8 

- .4856 

- .4767 

1.0 

- .3556 

- .3500 

1.3 

- .1822 

- .1760 

1.7 

.0587 

.0622 

2.0 

.2694 

.2605 

2.3 

.5161 

.4780 

2.6 

.8481 

.7738 

2.9 

1.3367 

1.2163 


Log E -Log E 
s “ c 

2 

Ergs/ cm 

.0113 

-.0040 

.0089 

.0056 

.0062 

-.0035 

-.0089 

-.0381 

-.0743 

-.1204 


KREVALD'S 


Exposure 

Ratio 

E s / E c 

1.0264 

.9908 
1.0207 
1.0130 
1.0143 
.9920 
.9797 
.9160 
.8 428 
.7579 
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TABLE 2.38 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD'S 

LAW AND BROADBAND SENSITOMETRY. 

Film: S0-022 ' 

Roll; 5A, Post— Mission densitometry 


Density 

Log Exposure 

Log Exposure 


Exposure 


(Calculated) 

( Sensitometry ) 

Log E -Log E 

Ratio 


Log E 

C ^ 

Log E 

s c 

E . / E 
s ' c 


Ergs/cm 

Ergs/ cm 

Ergs/ cm^ 

.4 

-1.1154 

-1.0154 

.1000 

1.2589 

.5 


- .8700 



.6 

- .8804 

- .7700 

.1104 

1.2894 

.8 

- .7059 

- .6033 

.1026 

1.2665 

1.0 

- .5511 

- .4700 

.0011 

1.2054 

1.3 

- .3551 

- .2854 

.0697 

1.1741 

1.7 

- .1095 

.0030 

.1125 

1.2957 

2.0 

.0947 

.1309 

.0362 

1.0869 

2.3 

.3510 

.3525 

.0015 

1.0035 

2.6 

.6952 

.6538 

.0414 

.9091 

2.9 

1.2672 

1.16 

.1072 

.7813 
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TABLE 2.39 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD’S 

LAW AND BROADBAND SENSITOMETRY . 

Film: S0-022 

Roll" 6A, Pre— Mission Sensitometry 


Density 

Log Exposure 

Log Exposure 


Exposure 


(Calculated) 

( Sensitometry) 

Log E -Log E 

Ratio 


Log E . 

Log E 

s c 

E - E 

.3 

u 2 
Ergs/ cm 

S 2 
Ergs/ cm 

-1.0600 

Ergs/ cm 2 

s c 

.4 

- .8016 

- .8680 

-.0664 

.8582 

.6 

- .5694 

- .6271 

-.0577 

..8756 

.8 

- .4051 

- .4709 

-.0658 

.8594 

1.0 

- .2674 

- .3400 

-.0726 

.8461 

1.3 

- .0762 

- .1554 

-.0792 

.8333 

1.7 

.1814 

.0833 

-.0981 

.7978 

2.0 

.3868 

.2833 

-.1035 

.7880 

2.3 

.6286 

.4975 

-.1311 

.7394 

2.6 

. .9589 

.7800 

-.1789 

.6624 

2.9 

1.4107 

1.2066 

-.2041 

.6250 
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TABLE - 2.40 

COMPARISON OF EXPOSURE GENERATED BY VAN 
Law AND BROADBAND sensitometry. 

KREVALD'S 

Film: 30-022 

Roll: 6 a, Post-Mission 

Sensitometry 



Density 

Log Exposure 
(Calculated) 
Log E 

Log Exposure 
( Sensitometry ) 
Log E 

Log E s -Log E c 

Exposure 

Ratio 

E - E 
s c 


^ 2 
Ergs,/ cm 

Ergs/cm 

Ergs/cm 


.3 


- .9000 



♦4 

-1.10127 

- .6964 

.4049 

2.5404 

.6 

- .8326 

- .4733 

.3593 

2.2872 

.8 

- .6364 

- .3267 

.3097 

2.0403 

.9 


- .2600 



4-° 

- .4813 

- .2007 

.2806 

1.9081 

1.3 

- .2874 

- .0188 

.2686 

1.8561 

1.7 

- .0353 

.2300 

.2653 

1.8420 

2.0 

.1797 

.4314 

.2517 

1.7853 

2.3 

.4479 

.6560 

.2081 

1.6147 

2.6 

.7977 

.9671 

.1694 

1.4771 

2.9 

1.3264 

1.4213 

.0949 

1.2442 
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TABLE 2.41 


COMPARISON OF EXPOSURE GENERATED BY 
LAW AND BROADBAND SENSITOMETRY. 


VAN KREVALD'S 


Film: . 44^4 

Pre-Mission Sensitometry 


Density 

.5 

Log Exposure 
(Calculated) 
Log E c 

■ Ergs/cm^ 

.6 

-1.5427 

.7 

-1.3986 

.8 

-1.2997 

.9 

-1.2195 

1.0 

-1.1484 

■1.2 

-1.0188 

1.4 

-.8936 

1.6 

-.7610 

1.8 

-.6129 

2.0 

-J 4265 


Log Exposure 
( Sensitometry ) 

Log £ -Log £ 

Exposure 

Ratio 

Log £ 

^ 2 . 

s c 

& / E 

Ergs/cm 

Ergs/ 

s e 

-2.1300 

-1/5533 

-.0106 

.9759 

-1.4086 

-.0100 

.9112 

-1.3044 

-.0047 

.9892 

-I .2156 

.0039 

1.0090 

-1.1390 

.0094 

1.0219 

-1.0087 

.0101 

1.0235 

-.9020 

-.0084 

.9808 

-.7804 

-.0194 

.9563 

-.6513 

-.0384 

.9154 

-.5035 

-.0770 

.8375 
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TABLE 2.42 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD'S LAW 
AND BROADBAND SENSITOMETRY . 

Film: 2424 

Roll: IB, Post-Mission Sensitometry 


Density Log Exposure Log Exposure Exposure 

(Calculated) (Sensitometry) Log E -Log E Ratio 

Log E Log E S C E / E 



Ergs/ cm.^ 

Ergs/cm 2 

Ergs/ cm^ 


.5 

-1.7981 

-1.8200 

-.0219 

.9508 

.6 

-1.4495 

-1.3933 

+.0562 

1.1382 

.7 

-1.2725 

-1.2236 

+.0489 

1.1192 

.8 

-1.1412 

-1.1144 

+.0268 

1.0637 

.9 


-1.0230 



1.0 

-.9336 

-.9535 

-.0199 

.9552 

1.2 

. -.7639 

-.8167 

-.0528 

.8855 

1.4 

-.6058 

-.6814 

-.0756 

.8402 

1.6 

-.4384 

-.5360 

-.0976 

.7987 

1.8 

-.2584 

-.3775 

-.1191 

.7602 

2.0 

-.0180 

-.2157 

-.1977 

.6343 
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TABLE 2.43 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD 1 S 

LAW AND BROADBAND SENSITOMETRY. 

Film: 2424 

Roll: 2B, Pre-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

^ z 

Ergs/ cm 

Log Exposure 
(Sensitometry) 
Log E 

s z 

Ergs/ cm 

Log E -Log E 

S G 

Ergs/ crn^ 

Exposure 

Ratio 

K / 

s ' c 

.5 


-1.7000 



.6 

-1.5001 

-1.4631 

.0370 

1.0889 

.7 

-1.3659 

-1.3400 

• 0259 

1.0615 

.8 

-1.2711 

-1.2600 

.0111 

1.0259 

.9 

-1.1927 

-1.1800 

.0127 

1.0297 

1.0 

-1.1229 

-1.1200 

.0029 

1.0067 

1.2 

-.9959 

-1.0014 

-.0055 

.9874 

1.4 

-.8740 

-.8871 

-.0131 

.9703 

1.6 

-.7442 

-.7729 

-.0287 

.9361 

1.8 

-.5990 

-.6513 

-.0523 

;8865 

2.0 

-.4224 

-.5035 

-.0811 

‘.8297 
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TABLE 2.44 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD'S 

LAW AND BROADBAND SENSITOMETRY. 

Film: 2424 

Roll: 2B, • Post-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 

Log E c 
Ergs/cm^ 

Log Expo silt e 
(Sensitometry) 
■ Log E 

s 2 
Ergs/ cm 

Log E -Log E 
s c 

Ergs/ cm^ 

Exposure 

Ratio 

E / E 
s'- c 

.5 

-1.6507 

-1.5533 

.0974 

1.2514 

.6 

-1.3213 

-1.2867 

.0346 

1.0829 

.7 

-1.1542 

-1.1371 

.0171 

1.0402 

.8 

- 1.0322 

-1.0300 

.0022 

1.0051 

.9 


-.9500 



1.0 

-.8453 

-.8700 

-.0247 

.9447 

1.2 

-.6890 

-.7367 

-.0477 

.8960 

1.4 

-.5450 

-.6057 

-.0607 

.8696 

1.6 

-.3937 

-.4696 

-.0759 

.8397 

1.7 


-.4000 



1.8 

-.2363 

-.3167 

-.0804 

.8310 

2.0 

-.0273 

-.2348 

-.2075 

.6202 
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TaBLE 2.45 COMPARISON OF EXPOSURE GENERATED BY VaN KREVALD’S 

LAW aND BROADBAND SENSITOMETRY. 

Film: S0-022 

Roll: 58, Pre-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E 

C 2 
Ergs/cm 

Log Exposure 
(Sensitometry ) 
Log E 

S 2 
Ergs/cm 

Log E -Log E 
s c 

Ergs/cm^ 

Exposure 

Ratio 

E / E 
s ' c 

.3 


-1.0300 



.4 

-.8544 

- .8264 

.0280 

1.0666 

..6 

-.6260 

- .6033 

.0227 

1.0537 

.8 

-.4621 

- .4567 

.0054 

1.0125 

.9 


- .3900 



1.0 

-.3320 

- .3307 

.0013 

1.0030 

i. 3 

-.1568 

- .1488 

.0080 

1.0186 

1.7 

.0881 

.1000 

.0119 

1.0278 

2.0 

.2971 

.3014 

.0043 

1.0100 

2.3 

.5456 

.5260 

'.0196 

1.0462 

2.6 

.9038 

.8371 

.0667 

1.1660 

2.9 


1.2913 
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TABLE 2.46 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD»S 

LaW AND BROADBAND SENSITOMETRY. 


Film: S0-022 

Roll: 5B, Post-Mission Sensitometry 


Density 

Log Exposure 
(Calculated) 
Log E c 

Ergs/ cm 

Log Exposure 
( Sensitometry ) 
Log E g _ 

Ergs/ crn^ 

Log E s -Log E c 
Ergs/ cm^ 

Exposure 

Ratio 

£ s / £ 
s ' c 

.4 

-1.1275 

- .9864 

-.1411 

1.3839 

.6 

- .8784 

- .7500 

.1284 

1.3440 

.8 

- .6994 

- .5820 

.1174 

1.3104 

1.0 

- .5486 

- .4476 

.101 

1.2618 

1.3 

- .3579 

- .2656 

.0923 

1.2368 

1.7 

- .1101 

.0308 

.1409 

1.3832 

2.0 

.1028 

.1635 

.0607 

1.1500 

2.3 

' .3705 

.4000 

.0295 

1.0703 

2.6 

.7356 

.7291 

-.0065 

.9851 

2.9 

1.3386 

1.2457 

-.0929 

.8074 
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TABLE 2.47 COMPARISON OF EXPOSURE GENERATED BY VAN KREVALD’S 

LAW AND BROADBAND SENSITOMETRI. 

Film: S0-022 

Roll: 6B, Pre-Mission Sensitometry 


nsity 

.3 

Log Exposure 
(Calculated) 
Log E 

u 2 
Ergs/cm 

Log Exposure 
( Sensitometry ) 
Log E 

s 2 
Ergs/ cm 

-1.06 

Log E g -Log E c 
Ergs/cm 2 

Ratio 

E / E 
s ' c 

.4 

- .7730 

- .8418 

-.0688 

.8535 

.6 

- .5514 

- .6013 

-.0499 

.8915 

.8 

- .3896 

- .4360 

— . 0464 

.8987 

1.0 

- .2493 

- .3133 

-.0640 

.8630 

1.3 

- .0585 

- .1308 

-.0723 

.8466 

1.7 

.1886 

.1357 

-.0529 

.‘8853 

2.0 

.3963 

.3233 

-.0730 

.8453 

2.3 

.6519 

.5600 

-.0919 

.8093 

2.6 

1.0011 

.8567 

-.1444- 

.7171 

2.9 

1.4303 

1.2900 

-.1403 

.7239 
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TABLE 

2.48 

COMPARISON OF EXPOSURE GENERATED BY VAN 

LAW AND BROADBAND DENSITOMETRY. 

1 

KREVALD'S 

Film: 

Roll: 

SO-022 

6B, Post-Mission 

Sensitometry 



Density 

Log Exposure 
(Calculated) 
Log E c 

Log Exposure 
( Sensitometry ) 
Log E g 

Log E g -Log E c 

Exposure 

Ratio 

E - E 
s c 



Ergs/ cm 

Ergs/cm 

Ergs/ cm 


.3 

< 


-1.2200 



.4 

' 

-1.0423 

- .9600 

.0823 

1.2086 

.6 


- .7906 

- .7133 

.0773 

1.1948 

.8 


- .6092 

- .5436 

.0656 

1.1631 

1.0 


— . 4604 

- .4015 

.0589 

1.1452 

1.3 


- .2648 

- .2185 

.0463 

1.1125 

1.5 



- .1000 



1.7 


- .0068 

.0250 

.0318 

1.0760 

2.0 


.2087 

.2245 

.0158 

1.0371 

2.3 


.46766 

.4638 

-.0039 

.9911 

2.6 


.8124 

.7925 

-.0199 

.9552 

2.9 


1.3510 

1.2713 

-.0797 

.8323 
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tadt c o /i n tiimad tdd atitampc pat nrr attpmc t ca 


Frames 

Averaged 

Over 


55,1-3 


56,1-3 


59,1-3 


60,1-3 


55,4-6 


56,4-6 


59,4-6 


60,4-6 


(X) 

Lunar 


(2) (3) .(4) .(5) 

Lunar Measured Estimate Estimate 

Exposure density based on based on 

ergs/cni Pre-mission] post-mixsi 



3.26 x 10' 


55,13-15 


56,13-15 


59,10-13 


60,10-13 


55 , 16-18 


56, 16-1 8 


59 , 16-18 


60,16-18 


JSC Form 376 (Rev Aug 85) 


- 1.06 


-.82 


-.45 


-.61 


-.88 


-.85 


-.34 


( 6 ) 

Error 

Factor 

Pre- 


■H 

5 

1.38 

WM 


-1.18 


-1.15 


-.94 


-.45 




-1.45 






(7) 

Error 

Factor 

Post- 


-1.42 

.45 

-1.51 

-1.38 

.81 

1.09 

-1.06 

.30 

-1.01 

-1.15 

1.12 

.81 


-1.36 

.45 

-1.40 

-1.35 

.91 

-1.112 

.80 

-1,18 

-1.03 

.87 

-.75 

.56 

-.78 

-.85 

.93 



-1.115 

- .95 ' 

.81 

1.06 

-1.08 

-.81 

.55 

.99 

-.49 

-♦44 

.91 

.58 

-.58 

-.75 

1.07 

1.27 

-.87 

-.66 

1.02 

1.12 

-1.03 

-.65 

.66 


-.22 

-.35 
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